Thrombo-embolic disease is a major cause of maternal morbidity and mortality during pregnancy and puerperium.
Atrial thrombosis is a rare complication of Venous Thrombo-Embolism (VTE) and is associated with a higher mortality rate. In presence of a patent foramen ovale, a thrombus can be trapped in (thrombus straddling in foramen ovale: TSFO), constituting a high-risk condition named Impending Paradoxical Embolism (IPDE). No previous case of IPDE in pregnancy has been reported. We describe a case of a 32-year-old woman, at 25 weeks of gestation following in vitro fertilization, with pulmonary embolism and TSFO. Open heart surgery, in order to remove a 25cm thrombus and repair the septal defect, was successfully performed after failure of medical therapy. Cardiac surgery on cardiopulmonary bypass involved the use of high flow, high pressure, normo thermic bypass in combination with continuous fetal monitoring during the procedure. In case of impending paradoxical embolism (IPDE), the optimal treatment is controversial and in pregnancy fetal risk should be considered in relation to gestational age. 
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Discussion
In case of impending paradoxical embolism (IPDE), the optimal treatment is controversial. There is no evidence of superiority between different strategies such as thromboembolectomy, thrombolysis or anticoagulation; available literature is based mostly on a small number of case reports or observational studies.
According to a recent review [3] , surgical thromboembolectomy has lower mortality (p = 0.04) and lower systemic embolism (p = 0.02) than other treatment groups. On the other hand, cardiac surgery during pregnancy, especially if involving cardiopulmonary bypass, has been reported to carry significant maternal and fetal risk, of both preterm delivery and fetal mortality, and is tipically considered only after failure of medical therapy, or when medical therapy is not feasible [4] [5] .
To our knowledge, no previous case of IPDE in pregnancy has been described. The decision of proceeding to surgery has been made after failure of medical therapy, since it is known that cardiac surgery on cardiopulmonary bypass performed during pregnancy is associated with a fetal mortality rate ranging from 14.3 to 38.5% [5] [6] [7] , while maternal mortality rate is reported to be similar to that of CPB in non-pregnant women (3%), unless the surgery is performed on an emergent basis [8] [9] [10] . As far as fetal outcome is concerned, previous studies are not large enough to identify useful predictors [4] . According to some publications, fetal mortality appears to decline as cardiac surgery is delayed till the fetus is allowed to mature [5, 10] ; others claim that increased gestational age is linked to higher fetal morbidity [8] .
Fetal losses also appear to be associated with urgent, highrisk cardiac surgery and maternal co-morbidities [4, 5, 10] , but cardiopulmonary bypass is probably the most remarkable determinant in pregnancy outcome, since it seems to be a strong stimulus to contraction genesis [11] . The use of hypothermia too, especially in the warming phase, seems to provoke contractile uterine activity, and seriously reduce placental functions [4, 8, 11, 12] . This is revealed by decelerations at continuous fetal heart rate monitoring during surgery, which should always be used when gestational age is greater than 24 weeks, according to several Authors [5, 11] . Thus, if the fetus is mature enough and the planned maternal surgery is anticipated to be complicated or prolonged in length, delivery prior to CPB should be considered [4, 5, 9, 12] .
If this is not feasible, strategies aimed at minimizing fetal risks should be used. These include maintaining uterine displacement to avoid aorto-caval compression starting from 20 weeks of gestation , minimizing intra operative blood loss, minimizing CPB times, using normo thermic CPB, monitoring serum potassium concentration (goal <5 mmol/L), maintaining a high flow rate (>2.4 L/min/m 2 ), and mean arterial pressures greater than 70 to 75 mmHg [5] . Monitoring fetal heart rate with cardiotocography after 24 weeks of gestation [5] during CPB, allows to adjust the flow rate, the mean arterial pressure, and the maternal temperature in order to maintain fetal heart rates between 110 and 160 beats per minute [5, 13] . An alternative way for fetal monitoring has been described, by using umbilical artery flow velocity by trans vaginal ultrasonography during the procedure [13] .
Conclusion
Our work shows that cardiac surgery on cardiopulmonary bypass in pregnancy may be a safe also in extremely low gestational age. When surgery is necessary, the pregnant patient should be managed in a tertiary care centre by a multidisciplinary team, including cardiologists, cardiac surgeons, maternal fetal medicine specialists, anesthesiologists, and neonatologists in order to ensure the best outcome for both mother and fetus.
Strategies to minimize fetal risk in case of cardiac surgery with CPB are still not fully defined; actual clinical attitude involves: minimizing intra operative blood loss, maintaining uterine displacement to avoid aorto-caval compression after 20 weeks of gestation, using high flow normo thermic CPB, minimizing CPB times and monitoring fetal heart rate with cardiotocography after 24 weeks of gestation.
